Growth-related renal type II Na/Pi cotransporter.
Growth is critically dependent on the retention of a variety of nutrients. The kidney contributes to this positive external balance. In the present study, we isolated a cDNA from the human and rat kidney that encodes a growth-related Na(+)-dependent inorganic phosphate (P(i)) cotransporter (type IIc). Microinjection of type IIc cRNA into Xenopus oocytes demonstrated sodium-dependent P(i) cotransport activity. Affinity for P(i) was 0.07 mm in 100 mm Na(+). The transport activity was dependent on extracellular pH. In electrophysiological studies, type IIc Na/P(i) cotransport was electroneutral, whereas type IIa was highly electrogenic. In Northern blotting analysis, the type IIc transcript was only expressed in the kidney and highly in weaning animals. In immunohistochemical analysis, the type IIc protein was shown to be localized at the apical membrane of the proximal tubular cells in superficial and midcortical nephrons of weaning rat kidney. Hybrid depletion experiments suggested that type IIc could function as a Na/P(i) cotransporter in weaning animals, but its role is reduced in adults. The finding of the present study suggest that the type IIc is a growth-related renal Na/P(i) cotransporter, which has a high affinity for P(i) and is electroneutral.